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INTRODUCTION 

Prostaglandin (PG) D2 is actively formed in a variety of tissues and cells, 1 and is 
involved in many physiological events; e.g., it regulates sleep and ocular pressure, prevents 
platelet aggregation, and induces vasodilation and bronchoconstriction . 2 « 3 Two distinct types 
of PGD synthase (PGDS), which catalyzes the isomerization of PGH2 to PGD2. have been 
isolated and characterized: 4 one is glutathione-independent, the lipocalin-type PGDS (L~ 
PGDS); 5 and the other is glutathione-requiring, the hematopoietic PGDS. 6 L-PGDS is 
responsible for biosynthesis of PGD2 in the central nervous system and male genital organs of 
various mammals, and is secreted into the cerebrospinal fluid and seminal plasma, respectively, 
as "p-trace". 7 - 8 In this study, we found that mRNA for human L-PGDS was most intensely 
expressed in the heart among various tissues examined and that the L-PGDS -like 
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immunoreactivity is localized in myocardial cells, atrial endocardial cells, and the synthetic state 
of smooth muscle cells in the arteriosclerotic plaques. We also demonstrated that the enzyme, 
P-tracc, is secreted into the plasma of the coronary circulation of angina patient 9 

RESULTS AND DISCUSSION 

DOMINANT EXPRESSION OF L-PGDS mRNA IN HUMAN HEART 

By Northern blot analysis with poly-(A)+RNA obtained from various human tissues 
(Figure 1), the mRNA for L-PGDS was detected most intensely in the heart, moderately in the 
brain, and very weakly in the placenta, lung, liver, skeletal muscle, kidney, and pancreas. The 
expression of the mRNA in human heart was much higher than that in any other tissues 
including the brain, whereas the expression was not detected in rat heart. '0 These results 
indicate that the gene expression of L-PGDS is regulated in a highly species-specific manner, 
similar to the case of DP receptor, a prostanoid receptor for PGDj. 1 1-13 
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Figure 1. Tissue specificity of gene expression of L-PGDS (Mrace). Po!v-fA)+RNA (2 utr/lanM r.r u „h 

wot away. H, heart. B, brain; PI. placenta; Lu, lung; Li. liver; S. skeletal muscle; K, kidney; Pa, pancreas. 

CELLULAR LOCALIZATION OF L-PGDS-LIKE IMMUNOREACTIVITY IN 
.HUMAN HEART 

The cellular localization of L-PGDS was examined by immunostaining of human autopsy 
specimens with monoclonal antibodies against human L-PGDS. 14 Myocardial cells were 
positively stained, in which the immunoreactivity decreased markedly after extensive 
cardiopulmonary resuscitation, suggesting that L-PGDS is actively produced in beating 
myocardial cells and that its intracellular concentration decreases after a decrease in contraction. 

The immunoreactivity was also detected in atrial endocardial cells but not in endothelial 
cells of the coronary artery, although both types of cells were immunoreactive with ami-von 
Willebrand factor antibody. In the arteriosclerotic specimens, the L-PGDS-immunoreactivity 
was localized in the synthetic stale of smooth muscle cells in the intimal plaques and 
accumulated in the region of hyaline degeneration (Figure 2). However, smooth muscle cells 
in the contractile state were negative for L-PGDS. 




50 



Two different monoclonal and polyclonal antibodies against human L-PGDS showed 
essentially identical immunostaining profiles. When IgGs obtained from non-immunized 
animals or the polyclonal antibodies preabsorbed with excess amounts of the purified enzyme 
were used instead of the primary antibody, no positive immunostaining was detected. 

These results suggest that L-PGDS is a useful marker for identification of the functional 
or differentiation stages of myocardial, endocardial, and smooth muscle cells. 




Figure 2, Immunohistochcmical demonstration of L-PGDS (^-tracc) in the advanced arteriosclerotic left 
coronary artery (50% stenosis). The serial sections were immunostained with monoclonal antibodies against L- 
PGDS (A, B) and alpha-smooth muscle actin (C). (B) A high-magnificalion view of the thickened intima 
(squared in A). The immunoreactivity accumulates in a region of hyaline degeneration (*). Bar = 500 u.m for A 
and 20 urn for B and C. a, Adventitial m, media; t, intima. 

SECRETION OF L-PGDS INTO PLASMA DURING CORONARY 
CIRCULATION 

L-PGDS in the brain, eye, and male genital organ is secreted into the cerebrospinal 
fluid, 7 * 8 interphotoreceptor matrix, 15 aqueous and vitreous humors, 16 and seminal 
plasma, 17 - 18 respectively. Since the enzyme may also be secreted from human heart into the 
plasma, we determined the plasma concentration of L-PGDS before and after coronary 
circulation. The plasma was collected from the orifice of the left coronary artery and great 
cardiac vein during coronary angiography for clinical diagnosis (Figure 3). The patients were 
classified into two groups, i.e., patients with stable angina and normal subjects. There were no 
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statistical differences between these two groups in terms of age, past history of hypertension, 
diabetes mellitas, habit of smoking tobacco, and serum levels of total cholesterol, triglyceride, 
glutamic-oxaloacetic transaminase, lactate dehydrogenase, and creatine kinase. 
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Figure 3. Schematic representation of positions of the inserted caiheicr used for sampling pla 
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As shown in Figure 4, the plasma concentration of L-PGDS in the cardiac vein (0.69 ± 
0.05ng/ml) of patients with stable angina (n = 7) was significantly (p < 0.01) higher than the 
concentration in the coronary artery (0.55 ± 0.03 ng/ml), indicating that L-PGDS is 
accumulated in the plasma during the coronary circulation of these patients. In normal subjects 
without stenosis (n = 7), such veno-arterial difference in the plasma concentration of L-PGDS 



52 



BNSDOCID: <XP 103B167A_I_> 



was not observed. After percutaneous transluminal coronary angioplasty of the patients, the L- 
PGDS level in the cardiac vein decreased significantly (p < 0.01) to 0.61 ± 0.05 ^ig/ml at 20 
min later and reached to a level similar to the arterial level within 1 hr (0.56 ± 0.03 p.g/ml). 

These results indicate that occurrence of atherosclerotic plaques of the coronary artery 
causes the veno-arterial difference in the plasma concentration of L-PGDS. PGD2 may 
function to protect against platelet aggregation in atherosclerotic blood vessels as does PGI 2 , 
although its antiaggregatory potency is 3- to 10-fold weaker than that of PGI2. 19 
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